
4-1 GENERAL

4-1.1 CONCEPT: Any bui lding can be conceptual ized as composed of a
group of subsystems, each of which performs a funct ion. The design of
these subsystems is the major determinant of  the cost and performance of
the  bu i l d i ng .  The subsystems are,  to some extent,  interrelated and may
share some funct ions. For example, t h e  e x t e r i o r  w a l l  o r  i n t e r i o r
part i t ions may perform a structural  funct ion.  Thus, subsystems cannot be
evaluated and chosen completely independently of one another.  By
f o c u s i n g  a t t e n t i o n , during the early stages of design, on subsystems
rather than the bui Iding as a whole,  issues and al ternat ives are clar i f ied,
and major design decisions can be made on an orderly and systematic basis.

4-1.2 SUBSYSTEM ALTERNATIVES: This sect ion provides information on
s u b s y s t e m  a l t e r n a t i v e s  t h a t  a r e  a p p r o p r i a t e  t o  t h e  A r m y  c l u b  f a c i I i t y .  
Subsystems are reviewed on a generic basis,  u n r e l a t e d  t o  s p e c i f i c  b u i l d i n g
design or geographic location. The information given wiI I  serve as a use-
ful  check l ist  and guide for subsystem choice whi le the general
c o n f i g u r a t i o n  o f  t h e  b u i l d i n g  i s  d e v e l o p e d .  The fol lowing subsystems are
reviewed:

S t ruc tu re
H e a t i n g ,  v e n t i l a t i n g ,  a n d  c o o l i n g
Envelope
I n t e r i o r  p a r t i t i o n s
C e i l i n g
L igh t ing

4-1.3 SUBSYSTEM COST: For each subsystem, except  st ructure,  a cost
index is provided that shows the costs of  subsystem types relat ive to one
another,  wi thin the same subsystem group. The cost index is not
t ransferable f rom one subsystem to another.  S t r u c t u r a l  c o s t s  v a r y
s i g n i f i c a n t l y  f r o m  o n e  l o c a t i o n  t o  a n o t h e r  a n d ,  i n  a d d i t i o n ,  t h e  s t r u c t u r e
may share roles with other subsystems such as exter ior walIs or inter ior
p a r t i t i o n s .  For this reason no comparat ive cost index is given for
s t r u c t u r e .

4-1.4 LIFE CYCLE COST: T h e  d e s i g n  o f  f a c i l i t i e s  c o n s t r u c t e d  u n d e r
Mil i tary Construct ion Programs must consider the potent ial  economic
impact of  sui table al ternate subsystems and components over the l i fe
c y c l e  o f  t h e  f a c i l i t y .  T h i s  w i l l  i n c l u d e  a l t e r n a t e  c o n s i d e r a t i o n s  i n
s u c h  s e l e c t i o n  a r e a s  a s  s t r u c t u r a l  s y s t e m s ,  s t o r y  h e i g h t s ,  e x t e r i o r
a n d  i n t e r i o r  f i n i s h e s ,  i n t e r i o r  u t i I i t y  s y s t e m s ,  a n d  p o w e r  s u p p l y
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systems. A p p l i c a t i o n  o f  a  f o r m a l i z e d  l i f e  c y c l e  c o s t i n g  t e c h n i q u e ,  i f
a p p l i e d  i n  t h e  f u l l e s t  s e n s e , requires that l i fe cycle cost data on each
alternate subsystem and component be developed and used in the analysis.
Thus, i t  m u s t  i n c l u d e  t h e  i n i t i a l  c o n s t r u c t i o n  c o s t ;  a n d  t h e  o p e r a t i n g ,
maintenance, and custodial  costs associated with each al ternate over the
f u n c t i o n a l  l i f e  o f  t h e  f a c i l i t y .  T h e  u t i l i z a t i o n  o f  a  f o r m a l i z e d  l i f e
c y c l e  c o s t i n g  t e c h n i q u e  w i l I  r e q u i r e  a d d i t i o n a l  e f f o r t  i n  t h e  d e s i g n
phase beyone that based on convent ional design procedures. The techni-
que wi l l  be used to evaluate the l i fe cycle cost advantages of al ternates
which have the greatest potent ial  to improve qual i ty and/or funct ional
e f f i c i e n c y  a t  e q u a l  l i f e  c y c l e  c o s t s ; t o  l e s s e n  t h e  l i f e  c y c l e  c o s t  a t
n o  l o s s  i n  q u a l i t y  a n d / o r  f u n c t i o n a l  e f f i c i e n c y ;  o r  t o  b o t h  i m p r o v e
q u a l i t y  a n d / o r  f u n c t i o n a l  e f f i c i e n c y  a n d  r e d u c e  l i f e  c y c l e  c o s t .  A  b r i e f
summary of steps necessary to conduct the Li fe Cycle Cost ing Analysis
is shown below:

a. Development of  a spectrum of candidate al ternates.

b. Approval by Distr ict  of  design al ternates to be studied.

c. Development of  raw economic cost data for each al ternate by the
des igne r .

d. Analysis of al ternates by l i fe cycle cost methods.

e . Evaluat ing results of analysis and select ion of design choices.
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4-2 STRUCTURE

4-2.1 GENERAL: General pr inciples of economy in the design of a
b u i l d i n g  s t r u c t u r e  s h o u l d  a p p l y  t o  t h e  d e s i g n  o f  c l u b  f a c i l i t i e s .  The
d i v e r s i t y  i n  r a n g e  o f  t o t a l  b u i l d i n g  s i z e s  a n d  i n d i v i d u a l  s p a c e  a r e a s  i s
such that each buiIding design should be considered on an individual
bas is .

Minimum design requirements for structural  design are establ ished in
DOD 4270.1-M, Section 6-3, and TM 5-809-1 through 11 series which
identi f ies governing codes and service manuals and appl icable
s p e c i f i c a t i o n s  r e l a t e d  t o  s p e c i f i c  m a t e r i a l s .

4-2.2 SPECIAL CONDITIONS: A d d i t i o n a l l y ,  recognit ion should be accorded
s p e c i a l  c o n d i t i o n s  t h a t  a p p l y  t o  a  s p e c i f i c  p r o j e c t  l o c a t i o n .  Special
condit ions may include cl imatic considerat ions such as: w ind  load ing ,
( including typhoons and hurr icanes),  snow loading, and permafrost
(permanent ly f rozen ground).  G e o l o g i c  c o n d i t i o n s  w i l l  a f f e c t  t h e  d e s i g n  o f
f ounda t i ons , and seismic condit ions are important special  con
These condit ions are addressed in the design standards establ i
TM 5-809-1 through-11.

4-2.3 DESIGN CRITERIA: The design cri ter ia in Table 4-1 w
e v a l u a t i o n  a n d  d e t e r m i n a t i o n  f o r  a l I  c l u b  f a c i I i t i e s  b a s e d  o n
i n d i v i d u a l  n e e d s  o f  e a c h  f a c i I i t y .  Comments related to each

dit ions.
shed by

iI I  require
t h e
consideration

suggest issues that may dictate the def ini t ion of  speci f ic requirements.

T a b l e  4 - 1  S t r u c t u r a l  D e s i g n  C r i t e r i a

Des ign  Cr i t e r i a  Comments

a. Major material . Determined by project archi tect or en-
g ineer .  Important considerat ions
include character of  the region, the
c h a r a c t e r  o f  a d j o i n i n g  b u i l d i n g s  o n  t h e
i n s t a l I a t i o n ,  and the desired design
i m a g e  f o r  t h e  f a c i I i t y .

b. Planning module, horizontal.  This may be establ ished by the wish to
incorporate pre-designed subsystems
w i t h i n  t h e  b u i l d i n g ,  e . g . ,  c e i l i n g s ,
p a r t i t i o n s ,  e t c . , which have l imited
m o d u l a r  a d a p t a b i l i t y .

c. S t r u c t u r a l  d e p t h ,
horizontal  members.

Governed by required span, loading,
material , and the need to accommodate
other components of the buiIding with-
i n  t h e  s t r u c t u r a l  e n v e l o p e .
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d. L i ve  l oad .  Roo f s :  Determined by use, geographic,
cl imatic and seismic data.

F loor :  (Figures interpolated from TM 5-809-1.)

e. Span Ranges. Roof:

F loor :

f . Most economical bay.

9. Can t i l eve rs .

h. Ve r t i ca l  modu le .

Space Load in p . s . f .

1-
2-
3-
4-
5-
6 -

7-
8-
9-

l0 -
11-
12-
13-
14-

Entry
Din ing
Bar
Kitchen
Ba l l r oom / M u l t i -Use
Party Room
Recreat ion Room, Quiet
Recreation Room, Noisy
Administrat ion Space
Rest Room
Storage
Maintenance Space
Mechanical Space
Locker Rooms

100
100
100
100
125
100
60

100
50
50

125
150
75
75

C i r cu la t i on  Space  100

Primary and secondary spans determined
by occupancy requirements, and economy.
For upper f loors, determined by .

occupancy requirements of the f loor
below, and by economy, e.g.,  spans of a
second f loor wiI I  be determined by
f i r s t  f l o o r  o c c u p a n c y  r e q u i r e m e n t s  t o
the extent columns can be tolerated,
combined with appropriate economy.

Bay sizes wil l  be determined by
occupancy and the need to provide for
change in occupancy.

Determined by A/E design.

No t  con t ro l l i ng , since most of these
f a c i l i t i e s  a r e  o f  s i n g l e  o r  t w o - s t o r y
con f i gu ra t i on .
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STRUCTURE

4-2.4 BASIC FRAMING ALTERNATIVES: T h r e e  b a s i c  f r a m i n g  a l t e r n a t i v e s  f o r
one-story clubs are shown in Table 4-2.

T a b l e  4 - 2  S t r u c t u r a l  F r a m i n g  A l t e r n a t i v e s

Ve r t i ca l - La te r a l  Hor i zon ta l

a. Bearing and Deck/Beam,
shear walI g i rde r  o r

t r uss :

Wood, masonry Wood, steel
conc re te ,  p recas t
braced steel concrete

b. Two way rigid Deck/Beam,
frame: g i r d e r

S tee I ,  c o n c r e t e  S t e e l ,
concrete

c .  Can t i l eve red  Deck/Beam,
columns: g i rde r  o r

truss :

Comment Basic Framing

S t r u c t u r a l l y
e f f i c i e n t  s y s -
tem. Walls may
double as
ex te r i o r  c l ad -
d ing.  Does not
read i l y  a l l ow
for space ex-
pansion (one
way only). Mod-
erately heavy
system.

S t r u c t u r a l I y
e f f i c i e n t  s y s -
tem. Requires
separate clad-
ding system.
F l e x i b l e  f o r
space planning.
A l l ows  f o r  two -
way space expan-
s ion .  L i g h t -
weight system.

S t r u c t u r a l l y
e f f i c i e n t  s y s t e m .
Requires separ-
a te  c ladd ing

SteeI , c o n c r e t e  W o o d ,  s t e e l ,  system. Co I umns
p recas t  may be design
concrete element. F l e x i -

ble for space
p l a n n i n g .  A l l o w s
for two-way space
expansion.
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4-3 HVAC

4-3.1 STANDARDS: DOD 4270 1-M, Chapters 8 and 9, establishes minimum
acceptable standards for Heating, Venti lat ing and Air Condit ioning (HVAC)
systems designed for new club faciIities and for the rehablitation of
o l d  f a c i l i t i e s .  Notes relat ing to preferred HVAC systems in club
faci l i t ies are also included in DA PAM 230-1, C h a p t e r  5 ,  S e c t i o n s  9 - 1 1 ,
pages 5-6.

4-3.2 OBSOLESCENCE: Due to physical wear over the service l i fe of
equipment, and to the introduct ion of higher standards of code and
performance cr i ter ia,  many HVAC systems in older faci l i t ies do not
provide an acceptable level of service.

In the select ion of HVAC systems, considerat ion should be given to the long
term impl icat ions for obsolescence as they af fect  performance and cost.

4-3.3 SYSTEM EXTENSION: I n  p l a n n i n g  f a c i l i t i e s  f o r  f u t u r e  c h a n g e ,
recognit ion of the need for extension of a single HVAC system, or ser ies of
s imi lar  systems, should be made. For heating this may involve the
provision of space for the addit ion of furnaces and air  handl ing units to
couple with the exist ing systems, or for the addit ion of elements of
s e c t i o n a l i z e d  e q u i p m e n t .  In ei ther event the controls should be mutual ly
responsive and complementary.

4-3.4 CONTROL: Heating and cool ing distr ibut ion systems should be
designed to respond to varying contr ibut ions of heat gain and loss due to
condit ions external  to the systems themselves. Notable causes of
d i f f e r e n t i a l  t e m p e r a t u r e s  a r e  s o l a r  h e a t  g a i n  t h r o u g h  t h e  f a b r i c  o f  t h e
bui lding, loss due to exposure to prevai l ing winds, and independent
internal heat sources such as ki tchen equipment,  open f i replaces, and even
body emissions in areas of dense occupancy.

4-3.5 NOISE AND DRAFTS: Complaints of excessive noise are general ly
a t t r i b u t a b l e  t o  e x c e s s i v e  a i r  v e l o c i t i e s , p o o r  p o s i t i o n i n g  o f  a i r  d i f f u s e r s
and return air  gr i I Ies relat ive to the occupants,  or to inadequacies in the
attachment of  the insulat ion of  the duct system. The  f i r s t  two  a l so
contr ibute to discomfort  due to excessive draf ts.

Whi le occasional compromises must be made in the rehabi l i tat ion of
ex i s t i ng  bu i l d i ngs , observance of new construct ion standards def ined by
DOD 4270.1-M should result  in no deficiencies in new bui ldings.

4-3.6 SUB-SYSTEM ALTERNATIVES: A comprehensive descript ion of generic
systems for air  condit ioning can be found in the ASHRAE Guide and Data
Book, Chapter 1.

F o r  t h e  p u r p o s e  o f  e s t a b l i s h i n g  e l i g i b i l i t y  a n d  o t h e r  l i m i t a t i o n s  o n  d e s i g n
cri ter ia and weather zones, reference should be made to document
DOD 4270.1-M, Table 8-2 and Table 8-3.
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H.V.A.C

4-3.7 DESIGN ALTERNATIVES

4-3.7.1 Heating and Cool ing: The fol lowing systems may
p rov i de  hea t i ng  on l y , cool ing only, or both heating and cool ing.

4-3.7.2 Central  System Packaged Unit :  Central system general ly impl ies
a  s ing le , c e n t r a l  h e a t i n g  a n d  c o o l i n g  e q u i p m e n t  l o c a t i o n ,  w h i c h  d i s t r i b u t e s
heat ing water and chi l led water to one or more air  handl ing units.  One
central  air  handl ing unit  may serve an ent ire buiIding, or any major
f r a c t i o n  t h e r e o f ,  i . e . ,  o n e  s y s t e m  p e r  f l o o r ,  e t c .  A  p a c k a g e d  u n i t
i nc ludes ,  as a manufactured assembly, heat ing, cool ing, and air  handl ing
equipment. Such a unit  may serve any fract ion of a bui lding.

4-3.7.3 Mixed Systems: A building may be served by one or more types of
systems types, i .e. ,  the per imeter of  a bui Id ing may be served by a fan
c o i I  o r  i n d u c t i o n  u n i t  s y s t e m , while the inter ior of the bui lding may be
served by an al l -air  type system.

4 - 3 . 7 . 4  C o n t r o l s :  P n e u m a t i c ,  e l e c t r i c  a n d / o r  e l e c t r o n i c .

4-3.7.5 Heating and Reheat Coi ls: Steam, heat ing water or electr ic.

4 - 3 . 7 . 6  A i r  O u t l e t s  ( d i f f u s e r s ,  r e g i s t e r s ,  g r i l l e s ,  e t c . )

A. C o n f i g u r a t i o n :  S q u a r e ,  r o u n d ,  r e c t a n g u l a r  o r  l i n e a r .

B. Type: A d j u s t a b l e  o r  f i x e d  l o u v e r s ,  b l a d e s ,  p e r f o r a t e d
p l a t e s ,  o r  s l o t s .

C. Loca t i on :  Ceil ing, wall,
h a n d l i n g  l i g h t  t r o f f e r .

4-3.7.7 Supplementary Heating Units

f l o o r ,  c e i l i n g  T - b a r ,  o r  a i r

A. Energy Source: Steam, heat ing water,  or electr ic.

B. Type: C o n v e c t i o n ,  r a d i a t i o n ,  o r  c o m b i n a t i o n .

C. Loca t i on :  F l oo r ,  ce i l i ng  o r  wa l l .
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4-3.8 GENERIC SYSTEMS SUITABLE FOR ARMY CLUBS

4 - 3 . 8 . 1  T e r m i n a l  U n i t : Fan Coil  and Unit Venti lator (1)

A .  Desc r i p t i on :  The unit receives
steam or heat ing water and
chiI led water from a central
plant and outside air  through
walI  louvers or f rom a central ,
ducted system. The unit has a
f a n ,  c o i l s , and fiIters, and
suppl ies warm or cool air  to
the room.

B. Types:
•  t w o  p i p e ,  c h a n g e - o v e r
•  t h r e e  p i p e
•  f o u r  p i p e

4 - 3 . 8 . 2  T e r m i n a l  U n i t :  A i r - w a t e r
Induct ion (2)

A .  Desc r i p t i on :  The unit receives
high pressure, ducted, pr imary
air  f rom a central  system, and
induces room air.  The mixture
is suppl ied to the room. The
u n i t  h a s  a i r  i n d u c t i o n  n o z z l e s
and a coil.

B. Types:
•  t w o  p i p e ,  c h a n g e - o v e r
•  t h r e e  p i p e
•  f o u r  p i p e

4 - 3 . 8 . 3  T e r m i n a l  U n i t :  Sel f
Con ta ined  (3 )

A .  Desc r i p t i on :  The unit contains
a n  e l e c t r i c  r e f r i g e r a t i o n  u n i t ,
and may have either an electr ic
or hot water coi I .

B. Types:
•  t h r u - t h e - w a l l
•  s p l i t  s y s t e m
•  e l e c t r i c - h y d r o n i c
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H.V.A.C.

4 - 3 . 8 . 4  S i n g l e  D u c t :  A i r  W a t e r  ( 1 )

A. Desc r i p t i on :  A single duct
f r o m  c e n t r a l  a i r  h a n d l i n g  e q u i p -
men t  de l i ve r s  coo l  a i r
t h r o u g h o u t  t h e  b u i l d i n g .  Branch
d u c t s  f r o m  t h e  d i s t r i b u t i o n
s y s t e m ,  t h r o u g h  t e r m i n a l  u n i t s ,
s u p p l y  a i r  t o  r o o m  a i r  o u t l e t s ,
usua l l y  l o ca ted  i n  t he  ce i l i ng .

B. Types:
•  l o w  v e l o c i t y  r e h e a t -  c e n t r a l

system
• low velocity reheat -  packaged

equipment
• var iable volume reheat -  central

system
• variable volume reheat - packaged

4 - 3 . 8 . 5  S i n g l e  D u c t :  A l l - A i r  ( 2 )

A.

B.

Desc r i p t i on :  A single duct
f r o m  c e n t r a l  a i r  h a n d l i n g
e q u i p m e n t  d e l i v e r s  a i r  t h r o u g h -
o u t  t h e  b u i I d i n g .  Branch ducts
f r o m  t h e  d i s t r i b u t i o n  s y s t e m ,
t h r o u g h  t e r m i n a l  u n i t s ,  s u p p l y
a i r  t o  r o o m  a i r  o u t l e t s ,
usua l l y  l o ca ted  i n  t he  ce i l i ng .

Types:
s ing le  zone , central  system
•  s ing le  zone , packaged equipment
•  v a r i a b l e  v o l u m e ,  c e n t r a l  p l a n t
• variable volume, packaged

equipment
•  i n t e g r a t e d  c e i l i n g ,  a l l - a i r

i nduc t i on ,  cen t ra l  p l an t
•  i n t e g r a t e d  c e i l i n g ,  a l l - a i r

i nduc t i on ,  packaged equipment
•  v a r i a b l e  v o l u m e ,  c e i l i n g  u n i t ,

cen t ra l  p l an t
•  v a r i a b l e  v o l u m e ,  c e i I i n g  u n i t ,

packaged equipment
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4 - 3 . 8 . 6  M u l t i - Z o n e  ( 1 )

A.

B.

Desc r i p t i on :  Each control zone
has a separate duct f rom the
air handl ing equipment to the
con t ro l  zone .  At the central
air  handl ing equipment, warm
air and cool air are blended by
dampers to control  the air
temperature being suppl ied to
the zone.

Types:
•  c e n t r a l  p l a n t
• packaged equipment

4 - 3 . 8 . 7  D o u b l e  D u c t  ( 2 )

A .  Desc r i p t i on : From the central
air  handl ing equipment there are
t h r o u g h o u t  t h e  b u i l d i n g ,  a r e
a  p a i r  o f  d i s t r i b u t i o n  d u c t s - -
one with cool air and one with
warm air.  For each control
zone, a branch duct is taken
from each of the main ducts
through a terminal mixing unit ,
and to the room in a common
duc t .

B. Types:
•  l ow  ve loc i t y , cen t ra l  p l an t
• low velocity, packaged

equipment
•  m e d i u m  v e l o c i t y ,  c e n t r a l  p l a n t
• medium velocity,  packaged

equipment
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H.S.A.C
Table 4-3 H.V.A.C. Cost Performance Summary

N o t e s :  + =  e x c e l l e n t *  As defined by DOD 4270.1-M.
0 =  good * * Includes energy,  maintenance, replacement.
-   =   poor * * * Ind ica tes  app l i cab i l i t y  o f  dev ices  such  as
Y  = a p p l i c a b l e the rma l  hea t  p ipe ,  ro ta ry  hea t  exchanger ,
N = not appl icable  e t c .
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4 - 4 ENVELOPE .

4-4.1 GENERAL: Envelope refers to the combinat ion of opaque and
t r a n s p a r e n t  m a t e r i a l s  t h a t  s h e a t h  t h e  b u i l d i n g  e x t e r i o r .  T h e  e n v e l o p e
may be ent i rely non- load-bearing or port ions of  i t  may form the vert ical
s t r u c t u r e  o f  t h e  b u i l d i n g . The envelope may be ent irely f ixed or port ions
may be movable in the form of operable sash or vent i Iat ion louvers.

4-4.2 FUNCTIONS: The pr ime funct ion of the envelope is to provide a
weatherproof, d u r a b l e  p r o t e c t i o n  t o  t h e  b u i l d i n g  e x t e r i o r . I n  add i t i on ;
the envelope provides insulat ion to the inter ior f rom outside ambient
temperature and solar heat gain.

4-4.3 ENERGY CONSERVATION: The envelope is a major source of heat gain
o r  l o s s  t o  t h e  b u i l d i n g  i n t e r i o r . Heat gain and loss must be compensated
for by the air-condit ioning and heat ing systems, and inadequate insulat ion
o r  e x c e s s i v e  s o l a r  h e a t  g a i n  t h r o u g h  g l a s s  w i l l  r e s u l t  i n  g r e a t l y
increased energy usage, and consequent operat ing cost increase. For  th i s
reason the extent,  type and locat ion of glass, and the proposed mater ials
should be careful Iy reviewed with the mechanical engineer as design
proceeds.

4-4.4 APPEARANCE: The envelope is a major determinant of bui lding
appearance. B e s i d e s  t h e  f a m i l i a r  a t t r i b u t e s  o f  f o r m ,  c o l o r  a n d  t e x t u r e ,
appearance is heaviIy inf luenced by maintenance. M a t e r i a l s  t h a t  w e a t h e r
wel l a n d  r e q u i r e  l i t t l e  m a i n t e n a n c e  w i I I  b e  o f  o v e r a l I  b e n e f i t  t o  t h e
building appearance. M a i n t e n a n c e  c o s t s  o f  a l l  e x t e r i o r  m a t e r i a l s  s h o u l d
b e  c a r e f u l l y  c o n s i d e r e d , not only as an aspect of  l i fe cost,  but because
high maintenance cost may result  in insuff ic ient maintenance of the
buiIding exter ior and consequent deter iorat ion of appearance.

4-4.5 ENVELOPE DESIGN ALTERNATIVES

4 - 4 . 5 . 1  P o u r e d - i n - p l a c e  C o n c r e t e :  ( 1 )
U s u a l l y  p e r f o r m s  a  s t r u c t u r a l  f u n c t i o n .
F in i shes  i nc lude :

A.

B.

I n t e g r a l  F i n i s h :  N a t u r a l ,
exposed aggregate, bush-
hammered, s a n d - b l a s t e d ,  f l a t ,
f l u t e d ,  s c u l p t u r e d ,  e t c .

A p p l i e d  F i n i s h :  M a s o n r y  v e n e e r ,
ceramic veneer,  plaster,  water
p r o o f i n g ,  p a i n t e d  s u r f a c e ,  e t c .
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4 - 4 . 5 . 2  M a s o n r y :  May be structural .
Can be single wythe or a grouted double
w y t h e ,  o r  c a v i t y  w a l l .  Masonry units
can be concrete block, br ick,  struc-
t u r a l  g l a z e d  t i l e ,  s t o n e ,  e t c .  A  w i d e
variety of surface f in ishes, bond and
j o i n t  p a t t e r n s , and unit sizes are
ava i lab le .  (1)

4 - 4 . 5 . 3  S t u d  W a l l s :  Use metal or
wood studs, covered with a sheathing
of cement plaster, or sheet materials
such as plywood, hard board, or cement-
asbestos board. Solid wood siding or
wood shingles are also used. A
v a r i e t y  o f  p l a s t e r  t e x t u r e s  a r e  a v a i l -
a b l e ,  w i t h  c o l o r  e i t h e r  i n t e g r a l  o r
app l ied .  Sheet mater ials may be fac-
t o r y  o r  s i t e - f i n i s h e d .  ( 2 )

4 - 4 . 5 . 4  C u r t a i n  W a l l s :  A wall
assembly consist ing of a metal mul l ion
g r i d  w i t h  i n f i l l  p a n e l s  o f  a n  o p a q u e ,
t r a n s l u c e n t  o r  t r a n s p a r e n t  m a t e r i a l .  ( 3 )

Mul l ion gr id may be of aluminum, steel,
s t a i n l e s s  s t e e l ,  b r o n z e ,  e t c .  I n f i l l
panels may be single piece or composite
panels with insulated cores and an
inside and outside facing material .

Opaque panels may be metal, precast
concrete, plast ic or assemblies of
cement-asbestos board, gypsum board,
hard board, etc.

Non-opaque panels may be glass or
plast ic mounted in f ixed or operable
sashes.
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4 - 4 . 3 . 5  W a l l  P a n e l s  S u b s y s t e m :  A
walI assembly consist ing of panels
s p a n n i n g  f r o m  f l o o r  t o  f l o o r ,  w i t h  n o
mu l l i on  g r i ds . Panels may have voids
p e r m i t t i n g  i n s e r t i o n  o f  t r a n s l u c e n t
or t ransparent mater ia ls or doors.
M a t e r i a l s  a r e  s i m i l a r  t o  c u r t a i n
w a l l s .  ( 1 )

4-4.3.6 Operable Sash: May span
e n t i r e  o p e n i n g  f r o m  f l o o r  t o  f l o o r
or be a part  of  a curtain walI  or
walI  panel system, or be inserted in
a concrete,  or  rnasonry,  or  f rame
w a l l . (2) Mater ials may be:

A. Sash Frame: Aluminum, steel,
s t a i n l e s s  s t e e l ,  b r o n z e ,  w o o d

B. Glazing: P las t i c ,  shee t
g l a s s ,  p l a t e  g l a s s ,  p o l i s h e d
p l a t e  g l a s s ,  c l e a r  g l a s s ,
t i n t e d  g l a s s ,  w i r e  g l a s s ,
s a f e t y  g l a s s , tempered glass,
textured glass, sealed double
pane unit ,  etc.

4 - 4 . 3 . 7  F i x e d  S a s h :  N a t u r e  a n d
m a t e r i a l s  s i m i l a r  t o  o p e r a b l e  s a s h .
May also be direct ly attached to
concrete or masonry walIs,  using
neoprene gasket ing. (3)
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4-5 INTERIOR PARTITIONS

4-5.1 GENERAL: Part i t ions are convenient ly grouped in f ive main
ca tego r i es ,  which relate to their  degree of locat ional permanence. These
c a t e g o r i e s  a r e :  f i x e d ,  rep laceab le ,  d e m o u n t a b l ej portable, and operable.

4-5.2 FIXED PARTITIONS: Fixed
part i t ions are intended to remain in
p l a c e  f o r  t h e  l i f e  o f  t h e  b u i l d i n g .
Though any wall can be demolished,
w a l l s  t h a t  a r e  p a r t  o f  t h e  b u i l d i n g
S u p p o r t  s t r u c t u r e ,  o r  a r e  r e i n f o r c e d
concrete or masonry walIs,  are
o b v i o u s l y  r e l a t i v e l y  d i f f i c u l t  t o
remove, and should be considered
f i xed .

4 - 5 . 2 . 1  C h a r a c t e r i s t i c s :  Fixed
p a r t i t i o n s  a r e  g e n e r a l l y  c o n s t r u c t e d
of precast or poured-in-place con-
c r e t e  ( 1 ) ,  o r  m a s o n r y  ( 2 ) .

4 - 5 . 2 . 2  U s e :  F i xed  pa r t i t i ons
should be careful Iy located so that
t h e y  w i l l  n o t  l i m i t  b u i l d i n g  f l e x -
i b i l i t y . D e s i r a b l e  l o c a t i o n s  a r e  a t
t h e  b u i l d i n g  p e r i m e t e r ,  o r  a s s o c -
iated with other permanent elements,
such as toi lets,  stairs,  and eleva-
t o r s .  I n  s e i s m i c  a r e a s ,  i n t e r i o r
f i x e d  p a r t i t i o n s  m a y  s e r v e  a s  l a t e r -
al  resist ing elements and be located
f o r  s t r u c t u r a l  p u r p o s e s .  T h e  l o c a -
t i o n  o f  t h e s e  p a r t i t i o n s  i s  m o s t
c r i t i c a l  b e c a u s e  t h e i r  l a t e r  r e m o v a l
i s  a l l  bu t  imposs ib l e .

4-5.3 REPLACEABLE PARTITIONS:
Replaceable part i t ions are non load-
bearing, but are not reusable when
removed.

4 - 5 . 3 . 1  C h a r a c t e r i s t i c s :
R e p l a c e a b l e  p a r t i t i o n s  a r e  c o n s t r u c -
ted of  metal  lath,  studs and plaster,
gypsum board and studs, or un-reinforced
concrete masonry, sol id gypsum blocks
o r  t i l e s .  ( 3 )
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4 - 5 . 3 . 2  U s e s : Rep laceab le  pa r t i -
t ions are used where eventual
r e l o c a t i o n  i s  a  p o s s i b i l i t y ,  b u t
frequent movement is not ant ic ipated.

4-5.4 REMOUNTABLE PARTITIONS:
Remountable part i t ions are def ined
a s  r e l o c a t a b l e  p a r t i t i o n s  t h a t  a r e
an assembly of  structural  f rames,
panels and tr im which together pro-
v ide  a  r i g id , f i n i shed  space -
dividing assembly.

4 - 5 . 4 . 1  C h a r a c t e r i s t i c s :  T h e
s t a b i l i t y  o f  t h i s  s y s t e m  u s u a l l y  i s
achieved through the anchorage of
f loor and cei l ing channel members
i n t o  w h i c h  t h e  v e r t i c a l  s t r u c t u r a l
s tuds  c l i p . Snap-on tr im is
appl ied to cover raw edge condit ions.
There are two general  systems:

A.

B.

Stud and Facing Panels:
Panels on either side of the
s t r u c t u r a l  f r a m e  a r e  i n d e -
pendent and can therefore be
removed and replaced on one
s i d e  o f  t h e  p a r t i t i o n  w i t h -
o u t  i n t e r r u p t i n g  t h e  a c t i v i t y
of the other. Panel faces
may also be of  di f ferent mat-
e r i a l s  o r  f i n i shes . The void
may  be  f i l l ed  w i t h  i nsu la t i on
to increase the soun
a t i o n  r a t i n g  o f  t h e
used for the instal
concealed electr ical
p l umb ing  l i nes .  ( 1 )

Post and Panel:  A 

d attenu-
wal l  o r
lation of

or

system of
posts are attached to a cei l -
ing track and a f loor track
and the spaces between are
f i l l e d  w i t h  a  c o m p o s i t e  p a n e l ,
g l a z i n g  o r  d o o r s .  ( 2 )
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4 - 5 . 4 . 2  U s e s :  These systems are
appropriate when part i t ions are
expected to be moved fair ly infre-
quent ly,  as part  of  major space
rearrangements. Trained personnel
are necessary to move these
p a r t i t i o n s .

4-5.5 PORTABLE PARTITIONS:
P o r t a b l e  p a r t i t i o n s  a r e  d e f i n e d  a s
r e l o c a t a b l e  p a r t i t i o n s  g e n e r a l l y
h a v i n g  p r e f i n i s h e d  s u r f a c e s ,  b o t h
s ides ,  and being fabricated as a
s i n g l e  r e p e t i t i v e  u n i t  t h a t  c a n  b e
simply handled and erected by non-
skilled labor. (1)

4 - 5 . 5 . 1  C h a r a c t e r i s t i c s :  T h i s
pa r t i t i on  i s  l i gh t  i n  we igh t  and  i s
capable of Attachment to f loors and
c e i l i n g s  b y  f r i c t i o n  o r  m i n i m a l
mechanical means. These two charac-
t e r i s t i c s  t e n d  t o  r e d u c e  t h e
effect iveness of such systems as
a c o u s t i c  s e p a r a t o r s ,  s i n c e  w e i g h t  i s
a funct ion of density and cont inuous
f i rm at tachment is a requirement for
opt imizing the reduct ion of sound
t r a n s f e r  t h r o u g h  j o i n t s  i n  t h e
assembly. P o r t a b l e  p a r t i t i o n s ,  f o r
s i m i I a r  r e a s o n s , tend not to be well-
- s u i t e d  f o r  r e s i s t a n c e  o f  l a t e r a l
loading, ei ther as impact or sustained
loads.

4 - 5 . 5 . 2  U s e s :  These systems are
appropriate when i t  is expected that
w a l l s  w i l l  b e  m o v e d  r e l a t i v e l y  f r e -
q u e n t l y ,  a n d  w h e r e  t h e i r  i n a b i l i t y
to house electr ical and plumbing
services is not disadvantageous.
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4-5.6 OPERABLE PARTITIONS:
Operable part i t ions are def ined as
those that are readiIy movable along
t r a c k s  f o r  t h e  s u b d i v i s i o n  o f  a
large space into two or more smal ler
spaces. When not in use, they stack
a g a i n s t  w a l I s  p e r p e n d i c u l a r  t o  t h e
p a t h  o f  t r a v e l , or into a storage
pocket designed for that purpose.

4 - 5 . 6 . 1  C h a r a c t e r i s t i c s :
O p e r a b l e  p a r t i t i o n s  v a r y  w i d e l y ,
f r o m  h e a v y  r i g i d  p a n e l s  t h a t  i n t e r -
lock when in posit ion to provide a
very robust and durable wal l  (1),  to
a  l i g h t  f a b r i c  c o v e r e d  a c c o r d i o n  f o l d -
ing door which serves pr imari Iy as a
v i s u a l  b a r r i e r  ( 2 ) . L i gh t -we igh t
doors are general ly manual ly opera-
ted, while heavy panelized walls
are motor operated.

4 - 5 . 6 . 2  U s e s : T h e s e  p a r t i t i o n s
are used when immediate and easy
space subdivision is necessary.

4 - 5 . 6 . 3  D e c o r a t i v e  L i m i t a t i o n s :
W h i l e  t h e  s p a c e  a d a p t a b i l i t y
achievable through the use of
r e a d i I y  m o v a b l e  p a r t i t i o n s  i s
o b v i o u s ,  t h e i r  u s e  t e n d s  t o  l i m i t
the decorat ive character of  spaces
s o  s u b d i v i d e d ,  a n d  i t  i s  d i f f i c u l t
or impossible to change the
c h a r a c t e r  o r  t o  r e d e c o r a t e  t h e i r
f a c t o r y  a p p l i e d  f i n i s h e s .

Hence, s u r f a c e  f i n i s h e s  o f  o p e r a b l e
p a r t i t i o n s  s h o u l d  b e  o f  n e u t r a l
co lo rs , o r  i n  n a t u r a l  m a t e r i a l s ,
t h a t  w i l l  n o t  e s t a b l i s h  t h e  d o m i n a n t
design character of the space
a f f e c t e d . Changes may then be
i n t r o d u c e d  t h r o u g h  f u r n i s h i n g s ,
drapes, carpet replacement and
redecorat ion of non-movable walI
s u r f a c e s  a n d  l i g h t i n g .
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4-5.7 FINISHES:
A l l  p a r t i t i o n s  c a n  r e c e i v e  a  v a r i e t y  o f  f i n i s h e s .  C h o i c e  o f  f i n i s h  s h o u l d
be determined on the basis of  use, potent ial  abuse, appearance, cost and
expected degree of performance.

4 - 5 . 7 . 1  T y p e s  o f  F i n i s h :
The general  character ist ics of a group of commonly appl ied f in ishes are
noted below:

A. P las t i c  l am ina tes :
These are avai lable in a variety of sol id colors and patterns, with
m i n o r  t e x t u r a l  v a r i a t i o n s . These provide a very hard wearing surface,
‘resistant to stain, and easiIy cleaned. If damaged, however, patching
i s  no t  poss ib l e .

B. V iny l  f ab r i c :
T h i n  s h e e t  p l a s t i c  s u r f a c i n g ,  a p p l i e d  i n  t h e  f a c t o r y  o r  i n  t h e  f i e l d .
A v a i l a b l e  i n  a  v a r i e t y  o f  t e x t u r e s ,  c o l o r s ,  a n d  p a t t e r n s . E a s i l y
cleaned, and can be patched. Care necessary to ensure use of correct
adhesives.

C. Wood veneer:
General ly hardwood: used where the var iety and natural  texture of wood
is  des i red . Applied by adhesive: normal wood f inishes used for
p r o t e c t i o n .

D. Imitat ion wood veneer:
Simi lar to A, but using photographical ly reproduced wood veneers.
Popular because wood grain in f inish conceals marks and minor blemishes,
and is much easier to maintain than natural  wood.

E. Pa in t :
Inexpensive, easi Iy marked and damaged, but easy to replace. Care must
be taken to select  correct  paint  type for use, s ince there are a great
v a r i e t y  o f  p a i n t  m a t e r i a l s .
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TabIe 4-5 P a r t i t i o n s : Cost/Performance Summary

* Operable part i t ions may be incombust ible:  not used for
f i r e  s e p a r a t i o n s
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4-6 CEILING

4-6.1 FUNCTIONS: The primary funct ions of the cei l ing as a design
element are that i t  provides visual protect ion from view of the underside
o f  a  s t r u c t u r e ; controls the acoust ic propert ies of  the space
c o n t a i n i n g  t h e  c e i I i n g ; and may provide a standard of f i re resist ive
p r o t e c t i o n  t o  t h a t  p a r t  o f  t h e  b u i l d i n g  a n d  i t s  s t r u c t u r e  d i r e c t l y
above.

A n  a d d i t i o n a l  f u n c t i o n ,  t h a t  o f  p r o v i d i n g  a n  a e s t h e t i c a l l y  p l e a s i n g  s u r -
face, tends to be regarded as the least important s ince no def ini t ive
standards of  performance exist ,  u n l i k e  t h o s e  f o r  f i r e - r e s i s t i v e
c o n s t r u c t i o n  o r  a c o u s t i c s .

The cei l ing surface often provides a plane which many secondary bui lding
subsystems penetrate.  T h e s e  i n c l u d e  m e c h a n i c a l  a i r  d i s t r i b u t i o n  d i f f u s e r s
a n d  g r i I I e s ,  f i r e  s p r i n k l e r  s y s t e m s , e l e c t r i c a l  a l a r m  s y s t e m s ,  l i g h t i n g
f i x t u r e s ,  publ ic address speakers, emergency exit  s igns and occasionalIy
penetrat ions by pipes and ducts exposed to view from remodel ing,
presumably through expedience.

4-6.2 APPEARANCE: Common deficiencies in cei l ing appearance include
p a t t e r n  s t a i n i n g  o f  d i r t  a c c u m u l a t i n g  a r o u n d  r e t u r n  a i r  r e g i s t e r s ,
accentuated by the introduct ion of  replacement t i Ies,  of ten of  another
des i gn  t han  t he  o r i g i na l  ce i l i ng .

The key to good appearance in cei l ing design l ies in the reduct ion of the
number of  elements permit ted to occur in the cei I ing plane and the
integrat ion of  those that are exposed into a pattern using simiIar forms,
e . g . ,  s q u a r e  f i x t u r e s ,  a i r  r e g i s t e r s ,  s p e a k e r  b o x e s ,  e t c .  Many
m a n u f a c t u r e r s  p r o d u c e  c e i I i n g  a s s e m b l i e s  i n  w h i c h  t h e  l i g h t i n g  f i x t u r e s ,
acoust ic t i le panels and air  di f fusers are integrated with a consequent
gain in appearance.

4-6.3 FIRE RESISTIVE STANDARDS: The most str ingent performance
requirement of  a cei I ing system is the need to conform to standards
o f  f i r e - r e s i s t i v e  c o n s t r u c t i o n .

The National Fire Protect ion Associat ion def ines assemblies of materials of

construct ion and tests and rates them for f i re resistance.

Fire resist ive standards are general ly expressed for a complete structure/
ce i l i ng  assemb ly , and approvals refer to assemblies that are ident ical  in
e v e r y  d e t a i I  w i t h  t h o s e  t e s t e d .  Hence, ceiI ing systems are seldom given a
f i re resistance rat ing independent of  accompanying structure elements.

4-6.4 REFLECTIVITY: Where cei l ings are to be used to ref lect indirect
l ight ing, the ref lect ive values of the cei l ings should exceed 80%. Where
t h i s  i s  n o t  r e q u i r e d , t h e r e  i s  c o n s i d e r a b l e  s c o p e  f o r  e n r i c h i n g  c e i l i n g
surfaces through the introduct ion of  color and mater ials.
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4-6.5 SOUND ATTENUATION: A
suspended ceiI ing acts as a plane
of sound separat ion between spaces.
When part i t ions do not penetrate
t h e  c e i l i n g , the  ce i l i ng  p lane
b e c o m e s  t h e  c r i t i c a l  s o u n d  a t t e n u -
a t i on  e l emen t .

N o t e  t h a t  t h e  a t t e n u a t i o n  c a p a b i l i t y
of the cei l ing plane need only be
a p p r o x i m a t e l y  o n e - h a l f  t h a t  o f  t h e
p a r t i t i o n s , since sound must travel
t h r o u g h  t w o  c e i l i n g  p l a n e s .  ( 1 )

O t h e r  c r i t i c a l  a s p e c t s  o f  c e i l i n g
s o u n d  a t t e n u a t i o n  i n c l u d e  t h e
p r e s e n c e  o f  o p e n i n g s  i n  t h e  c e i l -
i n g  ( r e t u r n  a i r  r e g i s t e r s  f o r
e x a m p l e )  a n d  t h e  e f f e c t i v e n e s s  o f
p a r t i t i o n  h e a d  a t t a c h m e n t  i n  e n s u r -
ing that sound cannot leak over the
t o p  o f  t h e  p a r t i t i o n .  ( 2 )

4-6.6 SOUND ABSORPTION: :The
c e i I i n g  p r o v i d e s  a  l a r g e  a r e a  f o r
t h e  a b s o r p t i o n  o f  s o u n d .  Q u i e t
spaces and dining areas should use
h i g h l y  a b s o r b e n t  c e i l i n g  m a t e r i a l s .
Large mult i -use rooms should be
a n a l y z e d  b y  a n  a c o u s t i c a l  e n g i n e e r
t o  p r o v i d e  c r i t e r i a  f o r  a b s o r p t i o n
standards and mater ial  recommendat ions.

4-6.7 INTEGRATED CEILING SYSTEMS:
P r e - e n g i n e e r e d  c e i l i n g  s y s t e m s  a r e
avaiIable in which ceiIing materials
a r e  i n t e g r a t e d  w i t h  l i g h t i n g  f i x -
t u r e s , a i r  d i f f u s e r s ,  a n d  s o m e t i m e s
sp r i nk l e r  heads . Most assemblies
o f f e r  a  s e l e c t i o n  o f  c e i l i n g / l i g h t -
ing types including three dimensional
c o f f e r s , I u m i n o u s  c e i l i n g ,  a n d  f l a t
panels to receive surface mounted or
r e c e s s e d  f i x t u r e s .
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4-6.8 CEILING TYPES: There are
t h r e e  g e n e r i c  t y p e s  o f  c e i l i n g  t o
be considered. These are:

A .  D i r e c t  A p p l i c a t i o n  t o  S t r u c -
tu re :  ( 1 )  T h e  d i r e c t  a p p l i c a t i o n
of coat ings or sheet mater ials
t o  t he  bu i l d i ng  ho r i zon ta l
s t r u c t u r e .  Materials used
are:

• paint,  stain: applied to con-
c re te ,  metal deck or wood
deck

•  Gypsum board: applied to wood
j o i s t s

•  a c o u s t i c  t i I e :  glued or mech-
anicalIy fastened to wood
j o i n t s ,  c o n c r e t e ,  o r  m e t a l
deck

B. Grid and Panel Type (2),

A suspended grid assembly
s u p p o r t i n g  i n f i l I  p a n e l s ,
l ight f ixture, and HVAC com-
ponents. Materials used are:

• ceiling grid assembly: alum-
inum or steel

• in-f i l l  panels: metal pans,
t i l e s  m a d e  o f  g l a s s  f i b e r ,
w o o d  f i b e r ,  m i n e r a l  f i b e r ,
or ceramic

•  f i n i s h :  n a t u r a l ,  p a i n t e d ,
p l as t i c - coa ted

C. Suspended Plaster Cei l ing: (3)
The use of plaster materials
hung on furring members
b e l o w  t h e  h o r i z o n t a l  s t r u c -
tu re .  Materials used are:

•  channels:  steel ,  untreated
or galvanized

• plaster:  gypsum plaster,
cement plaster,  acoust ical
p Ias te r
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Tab le  4 -6  Ce i l i ngs : Cost/Performance Summary

* Note: Acoustic capability of alI systems are comparable, depending on
materials and design.
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4-7 LIGHTING

4-7.1 GENERAL: C o n s i d e r a t i o n  o f  l i g h t i n g  r e q u i r e m e n t s  f o r  c l u b
f a c i l i t i e s  s h o u l d  i n c l u d e  b o t h  n a t u r a l  a n d  a r t i f i c i a l  s o u r c e s ,  b o t h  f r o m
a  q u a n t i t a t i v e  a n d  a  q u a l i t a t i v e  v i e w p o i n t .

Programming and design decisions should be made by rat ional process
whereby the most benef ic ial  performance can be obtained at an acceptable
cost . A n y  c o s t / b e n e f i t  a n a l y s i s  s h o u l d  t a k e  i n t o  c o n s i d e r a t i o n  t h e
s e r v i c e  l i f e  o f  d e s i g n  a l t e r n a t i v e s  u n d e r  c o n s i d e r a t i o n ,  t h e i r  e n e r g y
consumption, and their  ef fect on heat ing and cool ing energy usage.

4-7.2 NATURAL LIGHTING: Natural l ight ing should be considered to be
most desirable for those act iv i ty areas such as lounges and dining rooms,
where the occupants can enjoy varied natural  l ight and outside views.
F o r  o t h e r  a c t i v i t i e s , such as administrat ive of f ices and staf f  work spaces,
p l ann ing  f o r  na tu ra l  l i g h t i n g  a n d  v i e w  b y  a r t i c u l a t i o n  o f  t h e  e x t e r i o r  w a l l
or by the introduct ion of overhead skyl ights,  can be benef ic ial .  G la re
f r o m  d i r e c t  s u n l i g h t  s h o u l d  b e  c a r e f u l l y  c o n t r o l l e d  b y  t h e  p r o v i s i o n  o f
awnings, louvers or bl inds for t imes of excessive exposure.

4-7.3 LIGHTING DESIGN AND EVALUATION: Assessment of the worth of
n a t u r a l  l i g h t i n g  i s  l a r g e l y  s u b j e c t i v e .  P r a c t i c a l  c o n s i d e r a t i o n s  i n c l u d e
t h e  d e g r e e  t o  w h i c h  a r t i f i c i a l  l ight can be saved by the introduct ion of
perimeter switching zones that would faci l i tate the saving of power
d u r i n g  d a y l i g h t  h o u r s .  A staccato- l ike rhythm of ’  a l ternat ing narrow
vert ical  windows and sol id wal ls can often detract f rom the qual i ty of
l ight and, by causing uncomfortable glare, c o n f l i c t  w i t h  t h e  i m p l i e d  i n t e n t
to provide a view.

4-7.4 NEED FOR UNIFORM CRITERIA: I t  is recognized that many of the
tasks performed in a club do not require great v isual acuity.  This
part icular ly appl ies to areas such as the bar and dining room. Light ing
cr i ter ia in these areas should be pursued more to obtain an attract ive
and appropriate atmosphere, rather than at tempt ing to maintain uni form
h i g h  l i g h t i n g  s t a n d a r d s ..

4-7.5 PRINCIPLES: G e n e r a l  p r i n c i p l e s  o f  g o o d  l i g h t i n g  w i l l  d i c t a t e  t h a t
adequate i l luminat ion is provided at the working plane to perform a given
task, that contrasts between the intensi ty of  l ight  at  the source and i ts
immediate surrounding is control led, and that glare and ref lect ions are
minimized.

4-7.6 LIGHTING STANDARDS: D e s i g n  r e q u i r e m e n t s  f o r  l i g h t i n g  s h o u l d
comply with the recommendations of the IES Light ing Handbook. (See DOD
4270.1-M, Section 7, page 1.)

The levels of i l luminat ion recommended for the generic space types are
shown in Table 4-7.
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Table 4-7 Light ing Standards for Generic Spaces

Generic Space Ft. Candles on Task

1. - Entry, incl. secondary entr ies:
(entrance foyer) 30
coat room ( locker rooms) 20
telephone room (telephone equip. room) 20

2 -  D in i ng  (d i n i ng  a reas )
cash ie r  s t a t i on
( i n t i m a t e  t y p e ,  l i g h t  e n v i r o n m e n t )
( i n t i m a t e  t y p e , subdued environment)
( f o r  c l ean ing )
( l e i su re  t ype ,  l ight environment)
( leisure type subdued environment)
( q u i c k  s e r v i c e  t y p e ,  b r i g h t  s u r r o u n d i n g s )
( q u i c k  s e r v i c e  t y p e , normal surroundings)
( f ood  d i sp l ays , twice normal but not less than:)
m a i t r e ' d  s t a t i o n
w a i t r e ss  s t a t i o n
se rv i ng  cen te r

50
10

3
20
30
15

100
50
50
NA
NA
NA

3 - Bar alI  sub-spaces NA

4 - Kitchen
alI  sub-spaces (ki tchen, commercial)  70

5 - Ba l l r oom/Mu l t i - U se
(dance halls) 5
(auditor iums, assembly) 15
( a u d i t o r i u m s ,  e x h i b i t i o n ) 30
( a u d i t o r i u m s ,  s o c i a l  a c t i v i t i e s )  5
dressing rooms ( locker rooms) 20

6 - Par ty  alI types - See Dining, Ballroom & Recreation

7 - Rec rea t i on ,  qu i e t
reading ( lounge and reading rooms)
lounge ( lounge and reading rooms)
T.V. room

8 - Rec rea t i on ,  no i sy
games (table games)
poo l  tab le

30
30
NA

30

50
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Generic Space    Ft. Candles on Task

9 - Admin i s t r a t i on
o f f i c e ,  general (reading poor reproduct ion)
o f f i c e ,  c a s h i e r s  ( a c c o u n t i n g  o f f i c e )
reproduct ion room (business machine operat ion)

10 - Restroom
t o i l e t s  ( t o i l e t s  a n d  w a s h r o o m s )
powder room (grooming, shaving, make-up)

11  - Storage
( i nac t i ve )
(act ive, medium bulky)

12 - Mechanical
al I  sub-spaces (ut i I i ty room, general)

13 - C i r c u l a t i o n
hal lways (entrance foyer)
co r r i do rs
s t a i r s
e leva to rs

14 - Locker Rooms
alI types

70
70
70

30
50

5
20

20

30
20
20
20

20

NA = Not available. Task assumed not to be cr i t ical  for acute viewing.
( ) = Area reference in IES Lighting Handbook

4-7.7 LIGHTING METHODS SUMMARY: Current standard methods of providing
a r t i f i c i a l  l i g h t i n g  a r e  s h o w n  i n  d i a g r a m m a t i c  f o r m .  The  l i gh t i ng  sub -
system is convenient ly grouped into the component categories of  f ixtures,
lamps, shielding devices, controls,  and special  components. The methods
shown are not necessariIy recommended, and must be evaluated for specif ic
intended uses.

4 - 7 . 7 . 1  F i x t u r e s

A .  D i r e c t  ( 1 ) ,  i n d i r e c t  ( 2 )
a n d  s e m i - d i r e c t  ( 3 )
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B. Mounting: Recessed (1),
semi-recessed (2),  surface-
mounted (3),  pendant-mounted
( 4 ) ,  i n t e g r a t e d  ( 5 ) ,  s e m i -
p o r t a b l e  ( 6 ) ,  p o r t a b l e  ( 7 ) ,
wal l -mounted (8),  etc.

4 - 7 . 7 . 2  L a m p s

Incandescent

F luo rescen t

Mercury Vapor

Tungsten-halogen

ou tpu t

25-500 W

430-1500 MA

100-250 W

500 W

Co lo r  Rend i t i on Energy Use

Good Poor

Std. white, cool Standard
white & warm white.
Deluxe white, Good
c l e a r , color improved.
Poor E f f ec t i ve
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4 -7 .7 .3  Sh ie l d i ng  Dev i ces

A.

B.

C.

Louvers: A device that im-
proves the cut-off  angle
character ist ics and reduces
g l a r e .  M a t e r i a l s  a r e  p l a s t i c
or metal , used in a one-way
o r  t w o - w a y  c o n f i g u r a t i o n .  ( 1 )

D i f f use rs :  A device that
lowers the surface br ight-
ness of the l ight source by
spreading i t  over a greater
area. M a t e r i a l s  a r e  f r o s t e d
t r a n s l u c e n t  g l a s s  o r
p l a s t i c .  ( 2 )

Lenses: A device that im-
pr ints some photometr ic
p a t t e r n  t o  t h e  l i g h t .
M a t e r i a l s  a r e  g l a s s  o r
p l a s t i c ,  a n d  t y p i c a l  c o n f i g -
u r a t i o n s  a r e  p r i s m a t i c ,
r i b b e d ,  s t r i a t e d  a n d
po la r i zed .  ( 3 )

4 - 7 . 7 . 4  C o n t r o l s

A .  C i r cu i t i ng :  D i rec t ,  o r  l ow
vo l tage .

B. Devices: One-way switch,
three-way switch, zone
s w i t c h i n g ,  a u t o m a t i c  s w i t c h -
ing, dimming.

4-7.7.5 Special  Components

A.

B.

A i r  D i f f use r :  L i g h t  t r o f f e r
units can be provided with
i n t e g r a l  a i r  d i f f u s e r s
a p e r t u r e s .  ( 4 )

N o n - c o r r o s i v e  C o n s t r u c t i o n :
Can be provided when required,
e . g . ,  k i t c h e n .
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C. Special Light ing Requirements:
C o l o r  e f f e c t ,  f o o d  d i s p l a y
service in dining room.

4 - 7 . 7 . 6  C o s t :  The cost of decora-
t ive l ight ing can vary enormously,
depending on the type of individual
l i g h t i n g  f i x t u r e s  u s e d .  T h e  c o s t  o f
f l u o r e s c e n t  a r e a  l i g h t i n g ,  f o r  u s e
in funct ional areas, var ies predom-

i n a n t l y  w i t h  t h e  d e s i r e d  i n t e n s i t y
o f  i l l u m i n a t i o n .  The range of vari-
a t i on  i s  i nd i ca te d  i n  Ta b le  4 - 8 .

Table 4-8 L igh t i ng :  Cost/Performance Summary

L igh t i ng  Leve l  W a t t s / s . f .  I n i t i a l  C o s t / s . f .  Ope ra t i ons *
foot candles High Low C o s t / s . f . / y r .
( l a m p s / 1 0 0  s . f . )

30 (2 lamps) 0 .80 -1 .25  100 86 100
50 (4 lamps) 1.60-2.50 180 154 200

100 (8 lamps)  3.20-5.00 350 290 400
200 (16 lamps) 6.40-10.00 600 510 800

* Includes lamp replacement and energy usage.
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